We present the hypothesis that the remote forcing is one of the mechanisms that determine the semiannual reversal of the upper ocean circulation in the Bay of Bengal. A simple reduced-gravity oceanic model is used to explain the hypothesis. Three numerical experiments have been performed to compare the oceanic responses to a remote forcing, a local forcing and a combined forcing. It is found that the long Rossby waves excited by the remotely forced Kelvin waves contribute substantially to the variability of the local circulation. This research indicates that equatorial Kelvin waves are one of the major factors determining the circulation in the eastern equatorial Indian Ocean.
INTRODUCTION
The oceanic variability in the Indian Ocean is unique because the surface wind forcing is characterized by the semiannual reversal of the monsoon winds. Legeckis [1987] showed that the circulation in the Bay of Bengal during the winter is anticyclonic, with colder water to the northeast and warmer water to the southwest. By using a multiple-layer ocean model, driven by climatological monthly mean winds, Poternra et al. [1991] have reproduced circulation patterns similar to those presented by Legeckis [1987] . Their results also displayed the cyclonic circulation during the summer and two-gyre transitional circulation during the spring and autumn. It is clear that the reversal of the currents is closely related to the monsoon system.
Lighthill [1969] pointed out that low-latitude oceans respond to atmospheric forcing much faster than do oceans in mid-latitudes and proposed that the onset of the Somali current is the remote response to the changes of the monsoon wind in the interior Arabian Sea. Although Leetmaa [1972 Leetmaa [ , 1973 presented evidence that the onset of the Somali current is closely coupled with the local wind stress, remote forcing is still considered to be an important mechanism of intensifying the Somali current [Knox, 1987] . The major role that remote forcing plays has stimulated a number of studies in the Pacific and the Atlantic oceans, such as the interannual occurrence of warming SST in the eastern Pacific Ocean [Wyrtki, 1975] As a result of wind forcing, several types of equatorially trapped waves are generated and propagate along the equaCopyright 1991 by the American Geophysical Union.
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0148-0227/91/91 JC-02424505.00 tor away from the forcing region. These trapped wave act as signal carriers, transferring the input wind-forcing energy to unforced areas. The capability to transmit energy rapidly away from the forcing region by the equatorially trapped waves and the nondispersive characters of the two most important waves, Kelvin waves and long Rossby waves, are the keys to understanding the physics of the remote forcing.
For a large-scale and low-frequency forcing associated with monsoon winds, only long Rossby waves and Kelvin waves are generated. Those long Rossby waves propagate westward and finally strike the eastern African coast. Kelvin waves travel eastward with a faster speed. Upon reflection from the eastern boundary, some of the Kelvin wave's energy will be reflected back to the equatorial waveguide as long Rossby waves, while the remaining energy forms two coastally trapped Kelvin waves traveling poleward [Moore, 1968] . As a coastally trapped Kelvin wave propagates poleward, it excites long Rossby waves with the same frequency.
The purpose of this paper is to test the hypothesis that the seasonal variability in the Bay of Bengal may be caused by the long Rossby waves which are radiated westward from the coastally trapped Kelvin waves. Because we consider only coastally trapped Kelvin waves with an annual frequency, the turning latitude of Rossby waves is further north than the northern limit of the Bay of Bengal (about 25øN); therefore Rossby wave radiation occurs all along the eastern boundary of the Bay of Bengal. In order to test our hypothesis, a reduced-gravity numerical model is designed (section 2). A numerical experiment with remote wind forcing has been performed and compared with two other sensitivity tests, in which we studied the oceanic responses to the local forcing and the combined forcing. The model results and the discussions will be presented in section 3 and summarized in section 4. most energy associated with Kelvin waves is reflected in long Rossby waves [Clarke, 1983] .
RESULTS AND DISCUSSIONS
Initially, the model is started from a state of rest, i.e., (U, V) = 0, and the numerical model is run for 2 years in each experiment. The first year is used to spin up the ocean, while the circulations in the second year are presented. The results of experiment I (remote forcing) will be discussed in detail and compared with the existing observations. The model results of experiments II and III will be used as sensitivity tests and compared with those of experiment I. (Figure l c) , and we present the results in Figures 4a through 4d . One finds that the current fields and ULTA contours are strikingly similar to those of experiment I (remote forcing). The amplitudes of ULTA and current velocities are about 31% stronger than those of experiment I, which is obviously due to the local wind forcing. The small amplitude of the locally forced currents are probably due to the lacking of the wind stress curl. It is also important to note that in some periods the winds are stronger over the Bay of Bengal than over the equatorial regions. However, the dominance of the remotely forced signals in experiment III suggests that the remote forcing is not negligible even when the local winds are stronger than those in the equator. 
